the major classes and many physical features are still under debate. To polarise arthropod trees, and define the likely morphological characters and developmental mechanisms of the arthropod ancestor, analysis of sister phyla in the Panarthropoda is required. Tardigrada are all very small, likely to have highly modified developmental processes, and have highly idiosyncratic morphology, and so may be of limited use in this regard. Onychophora have provided fertile ground for investigation.
Examination of velvet worm body patterning has shown that the animals have a mix of segmental and non-segmental features. Externally, the obvious segmental arrangement of the limbs is matched by some other structures (such as excretory organs) but not by others (for example, there are no obvious segmental borders in the body wall). Some segmentation genes first identified in insects are implicated in velvet worm segmentation (as they are in annelids), but overall their development is strikingly different from that of arthropods. For example, the arthropod (and tardigrade) post-cephalic nervous system is characterised by paired ventral nerve cords linked by segmental ganglia; in Onychophora, evidence for segmental ganglia is absent -there are paired ventral cords, but no segmental patterning other than that imposed by the presence of the serially repeated legs. The tripartite arthropod brain was thought to have a counterpart in Onychophora, but recent cell-level and developmental analyses have shown that, while the proto-and deuterocerebral regions have neural input from antennae and jaws, no putative third part innervating the slime papillae could be identified. The tritocerebrum thus seems to be an arthropod innovation.
What resources are available for velvet worms? While zoological and developmental studies of velvet worms have a long history, they are challenging to develop into fully-fledged 'model organisms'. They are difficult to keep in captivity, have rarely been bred, have long reproductive cycles, and there are few legal and ethical routes to obtaining live specimens: they are typically highly endemic but live at low population densities. As velvet worms are mostly internal brooders, obtaining early-stage embryos requires sacrifice of the mothers. Thus, most experimental publications involve specimens transported from the wild into the laboratory, alongside rewarding velvet worm field ecology. Consequently, there is no stock centre where one can get strains, no bank of mutants, and, surprisingly, so far, very little genomic or transcriptomic data (GenBank/ EMBL only holds ~13,000 records for all Onychophora, and four complete mitochondrial genomes, compared to ~9 million records for arthropods, including 430 mitochondrial and nuclear genomes). While velvet worm expressed sequence tag projects have been used to identify genes for phylogenetic and functional analyses, onychophoran genomes have been estimated to be in the multi-gigabase range (from 1.5 to 2 times that of the human genome) and so full genome sequencing remains a substantial task.
Despite these challenges, because of their key position in the tree of animals and their fascinating biology, in recent years velvet worms have been the focus of some directed molecular and developmental research projects. The increasing ease of data generation and the delightful biology of these 'living fossils' should mean that these are but the first trickles of a flood of new data that will address key questions in understanding the animal diversity and function of our planet.
Where can I find out more? What turned you on to biology in the first place? I can't say that I ever had a flash of inspiration that I should become a biologist. I was a dreamy child who used to sit in the middle of the classroom, got middle-of-the-road marks and drifted through my school career. I grew up in London and went to St Marylebone grammar school, subsequently closed by the drive to change London schools from a selective to a comprehensive system. As with so many of those grammar schools, St Marylebone had first class committed teachers and a science block full of labs. We were doing physics, chemistry and biology soon after we started; so in a sense I was fully inculcated with science from an early age. Three A levels in science left one very well trained.
What was your first lab experience?
After I left school I was not sure what to do, and worked as a lab technician at the UCL department of Zoology. My job was to make up the tissue culture media. At that time, I had to make the filters by putting a 0.2 micron filter in a metal case and autoclaving it. This was the old school way. Then I discovered that you could also get disposable filters, and that some of the younger professors had these. So I started getting in really early in order to use these filters. I knew that, if they found out I was not using the metal holders, I would be in trouble! One morning at about six, I found Terry Preston in his lab, and it turned out he had been there 
Why do you work on cell division?
While in John White's lab, I became fascinated with the cytoskeleton, because it was small machine inside a cell. I was well prepared for this by my education at UCL, where I had an excellent cell biology course. I remember at the time thinking that I didn't want to work on DNA or other trivial topics. Cell division was full of machines that seemed to me to be a treasure trove of interesting problems.
And why C. elegans? I remain fascinated by C. elegans embryogenesis, because the reorganization of an oocyte to an embryo is such an amazing process. After about 30 minutes, the relatively undifferentiated cytoplasm of an oocyte reorganizes for a very complex asymmetric cell division. It is also amazingly robust. For instance, I have looked at many embryos in my time, but still find it hard to tell the difference between a division of C. briggsae and C. elegans, species which are thought to have diverged 100 million years ago.
What was your most exciting moment in science? I remember that when I was a postdoc in San Francisco, I was trying to reconstitute the movement of microtubules on kinetochores using video microscopy. This was in the infancy of video fluorescence microscopy, and we had to program the image processors and develop many new ways to look at microtubules without bleaching.
Nothing worked. After a year and a half of work, I worked out how to used caged ATP and took a movie of the microtubules on kinetochores after uncaging. They moved! I had not seen them before when I had simply perfused ATP, because the movement was so quick. I was so excited I ran out of my small microscope room to find someone, but Tim and the other cell biologists were in a seminar. So I grabbed someone in the corridor and dragged him into my room. He made a good show of looking impressed -it turned out to be Stan Prusiner, who later won the Nobel prize for prions.
How has biology changed since you were a student? The biggest change has been the publication system. When I was a student almost all work was written up for the journals that were run by the societies and edited by scientists themselves. New ideas could be written up as letters to Nature, but they did not really have a major effect on your career. Cell Press was just getting started and Nature had not proliferated. So I think that, in those days, success did not depend so heavily on where you published, but more on what you discovered.
Where has the publication problem come from? The enormous growth in biomedical research has made the system too anonymous. As a result of this, much of the evaluation system for young scientists has been devolved to the journals. This has put a huge amount of pressure on the top journals, because they have to evaluate so many papers, and only accept a small percentage of submission; many of these journals have dealt with this by a strategy of "shock and awe": you can't even begin to think about publishing there without a huge amount of data, which is often beyond the scope of an individual student. The writing process is so complicated that it is harder to leave it to the students. Thus, the training suffers, as does the innovation. And the time frame is so long that it is often outside the time frame of a student's PhD. In an informal survey of my institute, about a third of the time is spent on revising a paper. Can that be a good use of scientist's time?
How would you change publication?
The important thing is to return to a situation where publishing papers is not such a huge effort, and where the The four disparate images shown in Figure 1 
